Atten'tion has already been drawn by one of us to the not infrequent occurrence in patients with coronary disease of a painful disability of the shoulder resembling periarthritis (Schott, 1947).
in whom' there was no evidence of a traumatic origin of the shoulder condition.
The diagnosis of periarthritis, the unsatisfactory nature of which is admitted, was based on a history of pain in the shoulder radiating down the arm and often worse at night, tenderness over the deltoid, the greater tuberositv of=the humerus, and often the anterior aspect of the shoulder joint, limitation of movement in the affected joint, chiefly of abduction and external and internal rotation, and pronounced alteration of scapulo-humeral rhythm (Codman) , the scapula moving continuously on abduction of the arm at a much earlier stage than normal. The presence and degree of rest pain and tenderness varied considerably in different cases according to the stage at which the patients were seen. In the subacute and chronic cases, at which rest pain was mild or absent, limitation of movement was the outstanding sign. The movements most readily affected were those involved in brushing the hair or putting on a coat. In the more chronic cases wasting of the deltoid and spinati was noted. The symptoms and signs were sufficiently pronounced for the diagnosis to be made with a fair degree of certainty in all cases except one (No. 17), and are not mentioned in the table ; reasons for the inclusion of this particular case are given below.
No conclusions can be drawn from our series as to the incidence of calcified deposits, since special radiological examinations for this purpose (Bosworth, I941, Baird, I944) were not undertaken. For the purpose of this investigation this aspect is irrelevant.
Cases of arthritis of the gleno-humeral joint were rejected. Of the 31 patients i i were excluded on re-examination, since the provisional diagnosis of periarthritis could not be upheld, so that this study is based on observations on 20 cases. Results
The-main results are summarized in table i. There were 9 males and i i females, the ages varying between 4o and 68. The left shoulder Was affected in iI and the right in 7 cases; in the remaining 2 the condition was bilateral. The onset of the painful shoulder disability was described by the patients as gradual, except for 2 cases (Nos. i6 and i9). In the first of these, shoulder pain started suddenly i6 days after the patient had carried a heavy suitcase; during that interval she had had no discomfort. While the possibility of a traumatic origin can not be excluded with certainty in this case, the interval is too long for attributing the shoulder lesion to trauma only. In the second case there was a history of sudden onset of a 'painful disability of the right shoulder following severe exposure to weather; this was followed five years later by a similar affection of the left shoulder with gradual onset.
Three points stand out as being of special importance. The first is that no fewer than 17 out of the 2o cases were found to be suffering from some systemic disorder. Of these 9 had established 'cardiovascular disease, viz. hyperpiesia 4, arteriosclerosis with intermittent claudication i myocardial infarction i, congestive heart failure with auricular fibrillation i, and electrocadiographic signs, of myocardial damage 2. In one of these cases (fig. i) there were signs of pronounced disturbances of intraventricular conduction, the QRS complexes being grossly notched or slurred and widened to o.i6 sec., i.e. double the average normal. There was also slight enlargement of the shadow of the heart and the abnormal cardiac condition was presumably a remnant of an inflammatory or toxic condition of the myocardium which had been associated with one or several of the infections the patient had had in I945. In the other case ( fig. 2 ) abnormal electrocardiographic signs were mainly confined to the final deflections in the two chest leads, CR3 and CRi; there was also depression of the S-T junction i mm. below the iso-electric line, and slight distortion of the S-T intervals in lead 3. The presence in this case of som.e myocardial lesion due to coronary sclerosis was made more probable by the patient's age and by a history of dyspnoea on exertion of six months' duration, which could not be adequately explained by the pulmonary or any other findings. Two other patients were suffering from asthma and chroDic bronchitis, and in yet another the painful disability of the shoulder had closely followed an attack of herpes zoster on the same side in the distribution of D.6. Of those classified as doubtful three had mild hyperpiesia and one showed slight abnormalities in the -final deflections of leads 2 and 3, possibly due to vitamin Bi deficiency resulting from alcoholism (Schott, I944) . The one remaining case of this group is the only one which was included although movements in the affected shoulder were neither painful nor restricted. Inclusion of this case, in which pain in the left chest, shoulder and arm had followed an attack of atypical pneumonia, seemed justified in,view of-the.tendern in the left bicipital groove and over the coracoid process, and of pain in tne bicipital groove on maximum flexion of the elbow, since nontraumatic tenosynovitis of the long head of the biceps is most frequently due to a lesion of the supraspinatus tendon, itself the commonest cause of, and intimately related to, periarthritis. The patient was also suffering from angina of effort and hyperpiesia; the association of continuous dull pain in the left arm with both coronary disease and periarthritis has been reported (Spillane and White, 1940) and may -be present in the same patient (Schott, 1947) .
Another important finding is the high incidence of vascular disease. No fewer than seven showed evidence of advanced vascular changes, viz. pronounced hyperpiesia 5, intermittent claudication i, myocardial infarction i. To these should be added three cases of mild hyperpiesia, making I0 out of 20.
Lastly, in only two out of these ten cases did anginal pain occur. This low incidence stands in marked contrast to the findings reported in the papers which deal with this problem from the cardiological angle.
Discussion
It is now accepted that in periarthritis the primary site of the lesion is the conjoined tendon of the short rotators of the shoulder joint (supraand Askey, 1941) shows that the connecting link between coronary disease and a painful disability of the shoulder, periarthritic in type, was sought in the presence of pain. While valid reasons exist for assumiinng such a possible connection, such as a tendency of the ipsilateral shoulder to be affected on the side of radiation of anginal pain, or radiation of anginal pain into areas which are the site of another pathological process (Boas and Levy, 1937; Cohen, I944) , in the present series, in which it was the shoulder lesion and not cardiac pain or any other cardiac symptom which made the patient seek medical advice, the incidence of anginal pain was very low while that of vascular disease was comparatively high. For an understanding of a possible relationship. between painless vascular dise and-periarthritis of the shoulder it will be helpful to consider some recent work on the pathology of periarthritis and allied conditions of the shoulder.
Of the various tendons which jointly form the ' after the age of 40 arterioles are seldom seen in normal tendons.' Such changes were considered to be the weakening factor which predisposes to rupture thus the repeated small daily traumata, mainly caused by impingement and friction on the acromion process, which are easily withstood by the normal tendon of the younger individual, could result in a rupture of the tendon without the patient's being aware of a trauma in the sense occepted by the layman. The reason why the tendon of the supraspinatus is especially prone to rupture has been made clearer by Jones (I 944). He pointed out that, while degenerative changes occur in connective tissue generally, ' they are present in aggravated form at the central portion of the supraspinatus tendon just above its point of final attachment to the horizontal line of the greater tuberosity of the humerus.' At this point a pull in four different directions is exerted, which not only tends to weaken this particular area, but also, once a partial rupture has occurred, tends to keep the edges of the rent apart: an upward pull of the supraspinatus, a downward pull of the weight of the arm, a pull directed medially by the subscapularis, and one laterally by the infraspinatus portions of the musculotendinous cuff. Moreover, phylogenetically the function of the supraspinatus has undergone considerable changes with the assumption of the erect posture and its mass,. relative to that of the total scapulo-humeral muscles, has progressively decreased from 26 per cent. in the opossum to I3 per cent. in the macacus and 7 to 8 per cent. in man, whereas the corresponding changes of the relative mass of the other short rotator muscles were, by comparison, small (Inman, Saunders and Abbott, I944). Thus, the focal point of the divergent pull of the various forces, mentioned above, is situated in the tendon of a muscle which has undergone the greatest degree of phylogenetic retrogression.
The relationship between vascular disease, painless or -not, and lesions in the supraspinatus tendon can thus be understood. It is obvious that vascular disease will be apt to produce changes, resulting in clinical disease, especially at places which are normally subjected to special mechanical stress and in which, in addition to and perhaps because of this reason, normally degenerative changes are particularly pronounced. This view accords well with McLaughlin's investigations (I944, I946) on the pathology of subdeltoid bursitis with calcific deposits in the shoulder. As the earliest change he found hyaline degeneration in the collagen of the tendon fibres of the short rotators, which are later detached as foreign bodies from their attachment to the tendon and form rice-like fragments which may calcify. Such foreign bodies set up a-peritendinous inflammation and, since in the short rotators the tendon sheath is represented by the floor of the subdeltoid bursa, the result is subdeltoid bursitis. As long as the calcified deposits are situated in the tendong the condition remains asymptomatic ; this explains the observation that calcified deposits may be found in one or both shoulders with little or no symptoms for months or years prior to the attack of pain (Bosworth, I94i) . It is the reactive inflammation of the bursa to the degenerative changes in the tendons of the short rotators which causes the symptoms. In this wav it can also be understood that there is no correlation between the presence or extent of calcific deposits and the presence or severity of periarthritis (see also Howorth, I945 Wilson, I943) .
The only paper in which, as far as we are aware, mention was made of a high incidence of hypertension and arteriosclerotic disease in patients with pain and disability of the shoulder and arm is that of Travell, Rinzler and Herman (I942).
In their series of 58 cases the incidence was about 40 per cent.; about 20 per cent. had pulmonary tuberculosis and 40 per cent. other general medical conditions. Although the authors consider the painful disability of the shoulder in their cases to be distinct from periarthritis and attributable to' painful foci in certain muscles, ('idiopathic myalgia'), the clinical features resemble in so many respects those of the condition commonly called periarthritis that a sharp distinction between these two conditions does not seem convincing.
Two of our patients suffering from hyperpiesia had Dupuytren's contracture. In one, in whom the shoulder lesion was bilateral, the right hand was affected, whereas in the other the shoulder lesion was on the right and both hands showed the contracture. While the connection between Dupuytren's contracture and both periarthritis and vascular disease is obscure, it may be mentioned that Dupuytren's contracture has been described as a sequel to myocardial infarction in six cases by Kehl (1943) . The occurrence of a painful 'disability of the shoulder following upon an attack of herpes zoster in the distribution of D.6 of the same side is interesting, since a relationship has been described between anginal pain and both herpes zoster in the distribution of the same or neighbouring segments (Spillane and White, 1939) and periarthritis of the shoulder.
Summary
In view of reports in the literature and personal observations of the occurrence in patients over 40 with coronary diseasP, of a painful disability of the shoulder resembling periarthritis, 20 consecutive patients over 40 with periarthritis of one or both shoulders were examined for general systemic and particularly for cardiovascular disease. Of these, 17 were found to be suffering from some systemic disorder, viz. established cardiovascular disease 9, asthma and chronic bronchitis 2, recent attack of herpes zoster i, mild hyperpiesia 3, electrocardiographic abnormalities possibly due to vitamin.. Bi deficiency i and marked hyperpiesia with angina of effort in i patient with bicipital tenosynovitis, but without typical periarthritis. While the incidence of anginal pain was low (two cases), that of vascular disease was high (ten cases).
It is pointed out that, while the presence of pain has so far been considered to be the sole connecting factor between coronary disease and periarthritis of the shoulder, this cannot hold good for the present observations. Recent work on the pathology of periarthritis is reviewed which shows that the primary lesion giving rise to periarthritis is degenerative in nature, and reasons are given for the assumption that, irrespective of pain, the vascular lesions are the essential factor and connecting link, since they are bound to precipitate and accelerate in the musculo-tendinous cuff of the shoulder the degenerative lesions which are a common normal feature in subjects over 40.
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